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Abstract 

Bioethanol production is currently based on cereals in Europe, namely corn or wheat as they have high 
proportion of starch in grains. To be successful, the approach must be economically reasonable and must not 
generate conflict with traditional use of arable land to produce food and feed. However, high volume of dried 
distillers’ grain with solubles (DDGS) is produced as a co-product of ethanol production.  

Type and value of co-products highly depend on the production technology. There are two main types of 
processing: dry-grinding and wet milling ethanol production. Even though dry-grinding (Figure 1.) method is 
uniformly used in the EU, composition of resulting co-product can vary from plant to plant due to the minor 
differences in the production chain. 

As vast majority of starch content of cereals is fermented during processing, while the other components remain 
in the grain, DDGS is relatively rich in protein, fibre and fat compared to the whole grain. Due to starch and 
sugar residues after fermentation and the original fat content of the grain, almost 40 per cent of total grain energy 
remains behind in the co-product. However, raw material, its chemical composition is also a major factor 
affecting efficiency of ethanol production and consequently, nutritive value of the co-products (Table 1). 

  

   

Figure 1.: Scheme of Dry-grinding Ethanol Production Table 1: Nutrient composition of different DDGS  
  (NDF – neutral detergent fibre, ADF – acid detergent fibre,  
  DM – dry matter, P phosphorus) 

Besides nutrient requirement of animals, economical considerations have prominent role in livestock diet 
formulation. Therefore, in Europe, where most of the protein-rich feeds are imported, DDGS seems to be a good 
alternative for the rather expensive soybean meal, the main protein source in compound feeds. To support this 
effort all-year-round supply of DDGS should be provided, therefore, safe long-term storage has crucial 
importance. Also, elimination of potential toxic substances, like mycotoxins, is vital stipulation for general 
inclusion of DDGS in livestock diets. 
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Nutrients DDGS 

% of DM Maize Wheat Barley 

Starch 5.0 ± 3.5 3.6 ± 1.7 1.1 ± 0.7 

Crude 
protein 

31.2 ± 1.1 38.6 ± 6.7 24.7 ± 6.9 

Crude fat 11.9 ± 2.1 5.4 ± 1.8 4.2 ± 0.2 

NDF 40.1 ± 26.1 43.4 ± 17.3 60.9 ± 17.9 

ADF 18.9 + 7.5 18.0 ± 4.7 28.5 ± 3.8 

Lignin 3.8 ± 4.8 5.8 ± 1.5 7.0 ± 1.6 

P 0.78 ± 0.06 0.96 ± 0.10 0.96 ± 0.1 


